l Introduction and preliminaries* Through this note, all actions are of finite types.
In [7] , Oliver gave an affirmative answer to Conner's conjecture: "The orbit space of an action of a compact Lie group on a finitedimensional AR is an AR". From West [10] , it follows that every compact absolute neighborhood retract X (CANR X) has the homotopy type of a finite complex. So, we can define the homotopy dimension (h.d.) of a CANR X by h.d. (X) = min {dimUL|iΓ is a finite complex and K = X} .
On the other hand, Conner [5] has shown that the orbit space of an action of a compact Lie group on a finite-dimensional CANR is a CANR. It is natural to wonder whether the actions of a compact Lie group on a CANR can raise the homotopy dimension. We will show that the homotopy dimension does not increase when h.d. (X) Φ 2 and when the action comes from either a finite group or a toral group.
Combining a well-known result of Wall (Thm. F, [8] ) and the result of West [10] (mentioned above), we can easily obtain the following lemma that will be needed in the sequel. 2* Orbits of action of finite groups* Let G be a cyclic group of order p with a genertor g. The notation in [1] will be used as follows 1 -g and 1 + g + + g v~γ will be denoted respectively by τ and σ. If one of these is denoted by p, the other will be denoted Hence, from the exact sequence of the pair
it follows that H q (X/G; β p ) = 0; and the proof of lemma is complete.
LEMMA 2. Let G -Z p , p prime, act on a CANR X with fixed point set F Φ 0. Assume that dim X = m < °° and that β is a bundle of coefficients of Zπ^modules over X/G. Then
where μ* is the transfer map [1] and where the horizontal exact sequence is from the exact sequence of bundles of coefficients over X/G:
So, it follows easily that H q (X/G; β),= 0 if q ^ k + 1, since H q (X; 7Γ*/3) = 0 by Lemma 0 and H g (X/G; β p ) = 0 by Lemma 1. The proof is now complete. Proof. Let π*(X/G) be the pullback of the universal covering space p: X/G -> X/G associated with the orbit map π: X -> X/G. Then, the induced map P: π*(X/G) -^1 is a covering map and the lifting map 7Γ* of π is the orbit map of the induced action of G on π*(X/G). Now, since X = K\ it follows that H q (π*(X/G), Z) = 0 for q ^ k + 1. Then, the Smith theorem in the integral homology theory shows that H q (x]G, Z) = 0 for q ^ k + 1. (Similar to the proof of Lemma 2 above by use of the transfer map μ* on page 119 of [3] .) Hence, the proof is complete. THEOREM Step 3. G is a finite p-group. First, by an inductive proof as in Step 2 we may assume that G is abelian, since G is solvable. Therefore, we can write G = Z% 1 φ φ Z% k . Then, again an inductive proof as above will complete the proof for this case.
Suppose that a finite group G acts on a finite
Step 4. General case. The proof will be similar to that of Theorem III. We conclude this paper by some remarks.
HOMOTOPY DIMENSION OF SOME ORBIT SPACES 363 REMARKS.
(1) It is a well-known problem in infinite-dimensional topology to determine whether the orbit space of an action of compact Lie group on the Hubert cube ΠΓ [0, 1] is a CAR. This explains (maybe) the condition dim X < °o in the above statements.
(2) The limitation, when h.d. (X) = 2, is from an unsettled problem.
(3) The author does not see how to extend these results for the case of actions of compact Lie groups on a CANR.
